The size of a bottlebrush side chains in a melt Figure S1 shows the dependence of the mean-square end-to-end distance R 2 sc of side chains on the degree of polymerization N sc obtained by molecular dynamics simulations of bottlebrush melts. The results of the computer simulations confirm theoretical predictions of Eq. (8), but indicate significant corrections due to small values of N sc ≤ 32 used in simulations. The meansquare end-to-end distance of a polymer chain R 2 sc can be related to Flory's characteristic ratio C Nsc as follows C Nsc = R 2 sc /(N sc σ 2 ) ≈ C sc ∞ /(1+Ñ sc /N sc ). For convenience we use σ instead of actual average bond length l ≈ 0.96 σ. Therefore C Nsc and C ∞ are smaller than the actual Flory characteristic ratios by the factor (l/σ) 2 ≈ 0.92. Simulation data are in reasonable agreement with this expression (dashed lines are for N bb = 100) with fitting parameters C sc ∞ = 1.77 and N sc = 1.01 for z = 1 (red line) and C sc ∞ = 1.93 andÑ sc = 1.15 for z = 2 (black line), see table S1 for the list of C sc ∞ andÑ sc for different z and N bb . Summary of system parameters for simulations of bottlebrush melts and linear chain melts. N bb and N sc correspond to the degree of polymerization of respectively backbone and side chains. The number of monomers per molecule is N , the number of molecules in a simulation box is M and the total number of monomers in a simulation domain is N = N ·M . The side of corresponding cubic simulation box is a/σ. Symbols denote a particular bottlebrush melt in the figures throughout the manuscript. 
Persistence length of a bottlebrush in a melt
The have been fitted to the empirical bond orientational function (dashed lines) which is given by
Fitting parameters A, s f , s p and ς are listed in table S3. The hyperbolic tangent function was introduced to eq. S1 in order to remove singularity of the power-law term ∝ s −3/2 at s = 0.
In all fittings the power-law term was smoothly cut by setting the value of the parameter s * to 3. The values of parameters A and s f are almost independent of the side chain degree of polymerization N sc for a given grafting density z. As displayed in Fig. 6 in the main text the number of monomers in a persistence segment s p grows with N sc as a power law: s p = 1.91N 0.53±0.04 sc for z = 1 and s p = 2.75N 0.48±0.03 sc for z = 2. The parameter ς is non-zero only for flexible bottlebrushes with persistent segment s p < 3.5.
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The Flory characteristic ratio C bb ∞ of bottlebrush backbones was calculated by the formula
in Eq. S2 is connected to the bond orientational correlation function g(s) of eq. S1 by
The values of Flory characteristic ratio C bb ∞ calculated from Eq. S2 are identical to the values of C bb ∞ listed in table S4 which were obtained from the fitting procedure by utilizing Eq. 22.
The dependence of the number of monomers s p per persistence segments obtained from the decay of bond orientational correlation function g(s) given in eq. S1 is plotted in fig. S3 as a function of bottlebrush thickness R 2 A, s f , s p and ς describing the bond orientational correlation function. The results represent the best fits of the bond orientational correlation function given by the Eq. S1 (see fig. S2 ). In fig. S4 the values of the mean-square radius of gyration R The size of a bottlebrush in a melt Parameters C bb ∞ ands describing the sizes of backbone sections. Flory characteristic ratio C bb ∞ and number of backbone monomerss in a crossover segment defined by the expression relating the size of the bottlebrush backbone sections to the number of bonds s in these sections R 2 (s) /(sσ 2 ) = C bb ∞ 1+s/s (see Fig. 8 ). gyration and end-to-end distance R 2 are consistent with the predicted scaling R 2 g,bb (N bb ) ∝
ig. S1.
ize of side chains of bottlebrush in a melt. The dependence of the mean-square end-to-end distance R 2 sc of side chains normalized by σ 2 N sc on the side chain degree of polymerization N sc for bottlebrushes with various backbone degrees of polymerization N bb . The number of side chains grafted per backbone monomer is z = 1 and 2. All symbols are defined in Fig. 4B and table S2 . Dashed lines represent best fits to the data for N bb = 100 by the expression R 2 sc /(N sc σ 2 ) = 
Bottlebrush melt preparation
The preparation of the initial configuration of concentrated bottlebrush melts is described in the The size of backbones for bottlebrushes in a melt. The mean-square radius of gyration of bottlebrush backbone R 2 g,bb (N bb ) normalized by its ideal mean-square size N bb σ 2 is plotted as a function of the degree of polymerization of side chains N sc (see table S2 and Fig. 4B for the definition of symbols). The dashed line represents the best fit of the data with N bb = 100.
Note that the mean-square radius of gyration for bottlebrushes with shorter backbones N sc ≤ 50
does not follow the same scaling since these polymers are star-like. 
